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Introduction
Strong magnets such as Nd-Fe and Sm-Co alloys have large energy products ((BH) max values) due to large magnetic anisotropy of 4f metal elements, [1] and molecule based compounds with 3d and 4f metal ions have been attracted intense research interest to prepare bulk magnets, [2] single molecule magnets (SMMs) [3] and single chain magnets (SCMs).
[4]
Lanthanide ions with large magnetic anisotropy are suitable for SMM, however, magnetic interactions between paramagnetic lanthanide ions are very weak because of their shrunk f orbitals. It was, therefore, expected that mixed spin systems of 3d and 4f metal ion may have stronger magnetic interactions, and some SMMs of [Cu 2 Tb 2 ], [3a] [Mn 6 Dy 6 ], [3c] and [Mn 2 Dy 2 ] [3d] were prepared along this strategy. On the other hand, lanthanide ions have large ionic radii with coordination numbers larger than six, large coordination environment is necessary to assemble lanthanide 3 ions. We have prepared multinuclear 3d-metal complexes by using Schiff-base ligands with alkoxo groups.
[5]
We extended our research to prepare larger bridging Schiff-bases by introducing alkoxyether groups. We report here syntheses, structures, and magnetic properties of three mixed metal complexes 
Experimental

Materials
All chemicals were purchased from commercial sources and used without further purification. 2,6-Diformyl-4-methylphenol was prepared according to the literature method. .
Physical measurements
Magnetic susceptibility data were collected in the temperature range of 1.8 K to 300 K in an applied field of 500 Oe by using a Quantum Design model MPMS-XL SQUID magnetometer. Pascal's constants were used to determine the diamagnetic corrections. Ac magnetic susceptibility measurements were carried out on a Quantum Design model PPMS with ACDC probe attachment in the frequency range of 1 kHz -10 kHz in the ac field of 3.0 Oe. HF-EPR spectra were measured by using a simple transmission method with three types of radiation sources: Gunn oscillators, backward wave oscillators, and a far-infrared laser. An InSb bolometer was used as a detector.
X-ray crystallography
Each brown columnar crystal of 1 (0.49 x 0.20 x 0.20 mm 
Result and discussion
Crystal structures
Isomorphous crystals of 1 -3 crystallized in the triclinic space group P1 ( Figure   1 ) and the selected bond lengths are tabulated in , and Y 3+ ions, respectively.
[Insert Figure 1] [Insert Table 2 ]
Magnetic properties
Magnetic susceptibility measurements were performed in the temperature range of 1.8 -300 K and results are shown in χ m T vs. T plots (Figure 2 ). A χ m T value for 1 is 26.72 emu mol -1 K at 300 K, which is smaller than the value (27.75 emu mol -1 K) expected for the uncorrelated four Mn 3+ ions (S = 2 with g = 2) and two Gd 3+ ions ( 8 S 7/2 , S = 7/2, L = 0, J = 7/2, g J = 2), and this value remains constant down to 150 K. On further cooling of 1, the χ m T values decreased, reaching the minimum value of 20.647 emu mol -1 K at 4.0 K, followed by the slight increase. This temperature dependence suggests that 1 9 has a high spin ground state due to ferrimagnetic interactions.
[Insert Figure 2] The χ m T value for 2 is 35.47 emu mol -1 K at 300 K and this is smaller than the value (35.63 emu mol -1 K) expected for uncorrelated four Mn 3+ ions (S = 2, g = 2) and two Tb 3+ ions ( 7 F 6 ; S = 2, L = 3, J = 6, g J = 3/2). to show slow magnetic relaxation of spin reorientation due to the magnetic anisotropy, which was confirmed by the observation of in-and out-of-phase signals in ac magnetic susceptibility measurements (Figure 3 ).
[Insert Figure 3] 3 has diamagnetic Y 3+ ions, and the χ m T value at 300 K is 11.13 emu mol
which is slightly smaller than the value (12.00 emu mol -1 K calculated for Mn 3+ ions with S = 2 and g = 2) expected for uncorrelated four Mn 3+ ions. χ m T value decreases as the temperature was lowered, reaching the minimum value of 1.60 emu mol -1 K at 1.8 K, meaning antiferromagnetic interactions operative among Mn 3+ ions. Note that neither 1 nor 3 showed out-of-phase signals in the ac susceptibility measurements, suggesting that the slow magnetic relaxation in 2 is mainly due to magnetic anisotropy of Tb 3+ .
High field epr (HF epr) spectra
HF epr spectra for powder samples of 1 -3 were collected at several frequencies at 1.6 K. The spectra for 1 and 2 have two distinct peaks and one broad peak with a shoulder, respectively (Figures 4 and 5) . 
Conclusion
